A survey of Microsporum gypseum was conducted in soil samples in different geographical regions of Brazil. The isolation of dermatophyte from soil samples was performed by hair baiting technique and the species were identified by morphology studies. We analyzed 692 soil samples and the recuperating rate was 19.2%. The activities of keratinase and elastase were quantitatively performed in 138 samples. The sequencing of the ITS region of rDNA was performed in representatives samples. M. gypseum isolates showed significant quantitative differences in the expression of both keratinase and elastase, but no significant correlation was observed between these enzymes. The sequencing of the representative samples revealed the presence of two teleomorphic species of M. gypseum (Arthroderma gypseum and A. incurvatum). The enzymatic activities may play an important role in the pathogenicity and a probable adaptation of this fungus to the animal parasitism. Using the phenotypical and molecular analysis, the Microsporum identification and their teleomorphic states will provide a useful and reliable identification system.
INTRODUCTION
Microsporum gypseum is a geophilic dermatophyte, and in this group, is the main representative that affects humans and other animals (4, 21) . The human infections are rare which may suggest a natural resistance to this infection or limited mechanisms of virulence of the fungus (12) , furthermore, some outbreaks have been reported in different parts of the world (21) . Atypical clinical manifestations, refractory to either topic or systemic treatments have already been described in literature in patients HIV positive, epidemiologically related to the source of geophilic infection (10, 11, 24) . (19) . Several reports describe the M. gypseum on soils with distinct characteristics in different parts of the world (9, 10, 16, 25, 31, 41, 44) .
The dermatophytes are capable of producing enzymes as a mechanism to degrade various substrates. Several enzymes have been described and eventually correlated with dermatophytes virulence (28, 37) , like the keratinase (2, 14, 20, 26, 39, 42, 45) , elastase (2, 18, 33, 37, 42) , DNase (22, 42) and collagenase (17, 23, 30, 32) . The keratinase seems to have a direct relation to the pathogenicity (13, 41) . The elastase has an important role in the pathogenicity of other fungi such as
Aspergillus fumigatus (8, 20, 39) and also, probably, to the dermatophytes (14, 17, 30) .
The objectives of this study were evaluate the frequency of M. gypseum in Brazil's soil, demonstrate quantitatively the activities of both keratinase and elastase from these isolates, and identify representative samples through the sequence to examine the distribution of the teleomorphic states.
MATERIAL AND METHODS

Collection of soil samples and fungal identification
Samples of soil from different states of Brazil were collected in the cities' public places (parks, squares, bus-stops etc.) and at peripheral regions with a spatula and transferred to a plastic bag. The fungi were isolated from the soil with the Vambreuseghem technique (19) .Macroscopic and microscopic characterization, through giant colony and microculture techniques, respectively were performed (19) .
Determination of the strain enzymatic profile
The quantitative evaluation for both enzymes was made in line with the procedures previously described, with some modifications (42, 43) .The M. gypseum samples were cultivated in Sabouraud dextrose broth (Oxoid) at 25ºC for 15 days. The conidia were harvested in sterile saline, and using a Newbauer Chamber, the conidial suspension was adjusted to 1.0 x 10 6 conidia/ml. In a previous study, which was performed to quantitatively evaluate both the keratinolytic and elastinolytic activities in M. canis, strains isolated from animals with and without clinic lesion, the results showed statistically significant differences, suggesting that the elastase like the keratinase, can influence the tissue reactions in the dermatophytosis (6).
There was no correlation among the strains with the production of each enzyme, suggesting that there is not only a proteinase with keratinolytic, elastinolytic activities, but specific enzymes to each substrate. Brouta et al. (7) demonstrated that two described proteases can exert activity on the keratin, the elastin and collagen by suggesting that these two proteases should be responsible for the observed keratinase, elastase and collagenase activities.
The differentiation among six species of the Microsporum, based on the characterization of ITS of rDNA region, was evaluated, demonstrating to be sufficient to separate them (35, 38) and, despite the fact that the Microsporum gypseum is endemic in different parts of the world, few studies of molecular analysis have been performed in this specie.
Molecular methods based on the rDNA amplification and associated with the enzymatic restriction have been used both to differentiate species and to biotype microorganisms (14, 35) .
The use of different restriction enzymes has afforded results which, when associated with phenotypic characteristics, can help the identification of isolated ones (7).
The PCR-RFLP with Mval enzyme in Microsporum M. gypseum evaluation of the extracellular proteolytic enzymes species has often been used. Sharma et al. (35) , when using the RFLP sequencing of the ITS region of rDNA plus phenotypic described a new taxon, Microsporum appendiculatum which is highly related to M. gypseum.
In our study, when evaluated the sequencing, a high identity was noted, showing that the ITS region is highly In spite of the fact that the asexual reproduction among the dermatophytes is much more frequent than the sexual reproduction, constituting their principal way propagation, the molecular methods utilized here are still limited to characterize differences in these isolated and, possibly, the expression of the enzymatic activities must be related to genotypes not yet characterized by the techniques used in this study.
Geophilic dermatophytes are very common in Brazil soils and the relationship between the characterization based on morphological, biochemical and molecular aspects seems to be very important in demonstrate the real role in its pathogenicity.
However, this fungal and its biological relationship requires to be better clarified once these fungi are found as human and veterinarian pathogens causing distinct clinic manifestations that are sometimes refractory to the available treatments at present.
